Longitudinal shortening accounts for the majority of right ventricular contraction and improves after pulmonary vasodilator therapy in normal subjects and patients with pulmonary arterial hypertension.
The right ventricle has a unique contraction pattern, with a greater portion of the shortening occurring in the longitudinal plane. However, the relative contributions of longitudinal and transverse shortening to overall right ventricular (RV) function have not been quantified. We sought to quantify the proportions of longitudinal and transverse shortening to RV function in normal subjects and in patients with pulmonary arterial hypertension (PAH) at baseline and following PAH-specific therapy. The normal cohort comprised 90 subjects with normal clinical echocardiograms, whereas the PAH cohort included 36 patients, of whom 25 had echocardiograms before and after initiation of PAH-specific therapy. Assessment of RV function included tricuspid annular plane systolic excursion, RV fractional area change (RVFAC), and relative change in RV area in longitudinal and transverse planes. Longitudinal fractional area change (LFAC) accounted for the majority of total RVFAC (77% ± 14%) in normal subjects. Among patients with PAH, longitudinal shortening still represented the majority of RVFAC, even though it was less than in normal subjects (63% ± 18%, P < .0001). Following PAH therapy, overall RV function improved (RVFAC, 30% ± 13% to 36% ± 9%; P = .026), solely because of an increase in longitudinal area change. As a result, the proportion of longitudinal shortening increased (LFAC, 58% ± 18% to 69% ± 17%; P = .002), whereas transverse shortening fell (transverse fractional area change, 42% ± 18% vs 31% ± 17%; P = .002). Longitudinal shortening accounts for the majority of RV contraction in normal subjects and patients with PAH, although less so in PAH. Improved RV function following pulmonary vasodilator therapy occurs solely from improvements in longitudinal contraction, suggesting that longitudinal shortening may represent the afterload-responsive element of RV functional recovery.